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Graphs showing that the propost.:d ."EE C951-1991 (IEEE 19q
) Propu,cd mcn=a.sc in the frequency range above 1500

MHz is expected to violate the basIc protections of the~rd

Figure 11.2A is taken directly ftom the ltadiofrequency Radiation DosImetry H4ndbook. 1986. and is Figure 11.2 on page 11.30
This is the refen:D~ to which IEEE 1991 refers for those seeking further doslmeuy information. Hence, lEE£ 1991 aa:epu it as
a valid referencc. Figure 112A shows for example, that for frequencies above 1~OO MHz. 3 10 kg child wilt r~h the limit of
0.4 WIkg at just under a power density of 10 mW/sq. em, and that per\ons of 12 kg and 70 kg will reach 0.4 WJkg atjUSl over 10
mW/sq. em. This thus shows r.hat ANSI C95.1-1982 limit of ~ mW/~( em Iii prolective above J500 MHz ofSlK:h persons
exceeding the average whole body SAR limit of 0.4 W/1(8.

Notice that for a 10 kg. child Ihls limit IS exceeded at)ooo MHz and above Hence, for the less conservative tier IEER 1991 is
incompatible with its basic provisions Since the less restrictive tier I~ :lot based an oecupational exposure buton M awareness" or
on being in a place of public t:nSll' kg child waiting at a bus _~\lW :ou)C' be clCpOsed at this level for a long time. j;1tIf:

f
,. h

i 200, _. ANSI (Sop .21 -fee ~ ''IfI ~JtJ'J. '\J
L ' ".& \. H, - '75'" W, -10kg .",

.! 10° 1 . ',", '\ -" Hr - 131'" Wt-32.. I J ",(f) Ii
~ 50t ,- \ --- 1-1, 07£", Wt-l0ke S,...1 r~~'" -T
:; , ').~. --- '""0" C' Gd Pl.",. "0""''' · WIf1,
~ ;~: ,. "',':..\ i'~ .f.,.,. to ':.Y '::I
i n /n y ' .....;\.. \ ... " '500 ~~\ C~; t...
~ 0 ~ ~ L,;.,.". ;.J..~ ----" L l.D; Ii ~
\)021- _ I n=O! ' I ---- - tl..,k~eQ.d~ _
u. 100 101 10 2 103 Jll- 10"
i ~~~

I'IfQurr-~ ~ "''''II &

"Iure II.'" '_r ..... hi.. "".' italt It ft l _,
W. to 0 _. "/11.1 fI.war.d t,·, t .t r4.

Figure l1.2B is obtained from Figure2A by observiDg that averajil: whole body SAR is dir~y proportional to power density
in the ranle wbere power density IS lTl :lningful (0.1 to 6000 MHz [IFEE 199'.. pg. 221. The average whole body SARlimit for
Ihe marc coMenralivc tier of IEEE 19' I IS 0.08 Wlkg. which IS 1/5th of 04 WiKg on Which Figure ll.2A is based. HcO':C, to
find the power densitY at which a perSlll will exceed 0.08 Wlkg, one neetl only divide by') the power density values along the
venicel al'lisofFigure lI2A. ThiS IS -hal is shown in 11.28 For IEEE 1991 powerdcnsiry limits from 300 MHz to l~.OOO

MHz are frequency 11S00. So we obt'lo for~MIUlimit -.1JnW/'iCj em. for 4S00 MHz limit -.!.-W/~. em. and for 6000_
MHz IUnit • 4 WI.... ern. --
It should be noticed that at least by ~500 MHz a 10 k, child IS expected 10 exceed the lEE£ 1991 average whole body SAR limit

ofO.OS WJkg. and that at 6000 MHz all body sizes sbown are expected 10 uceed an average whole body SAR Iimil ofO.OS WIkJ.
Hence. based on the reference cited b-,- IEEE 1991. the power dens!"'''' '! recommncds arc incompatible with its basic; prO'oision
not to exceed O.OS WIk, for the mOl ,_ ,'lOscrvatjve tier
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SPEOFIC ABSORPTION RATES AND INDUCED CURRENT
DISTRIBUTIONS IN AN ANATOMICALLY BASED HUMAN

r ~ MODEL FOR PLANE·WAVE EXPOSURES

-1'/ Om P. Gandhi,' Yong'Wlng Gu.' lIn Yuan Chen,' and Howanll. Bassen'
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consideralions may apply for muhiple exposures
(see 1.2.2.1)

1.2.2 Exposure Dllntloll. For a singlc-pul:;e
laser. the eXpoIure duration is cqualto the pulse
duration. t. defined at its half·power poInts For
a cw visible (400 to 700 nm) laser, the exposure
duration is the maximum time of anticlp8led
direct exposure, T lIWI' If purpoieful staring into
the beam is not intended or anticipated. then the
aversion response lime. 025 s, may be used

For non·visible wavelengths (Jess than 400 om or
greater than 700 nm), the cw exposure duration"
the maximum time of anticipated direct elposure
T_I" For the hazard cvaluation of retmal
exposurC5 in the near·infrared (700 to 1400 nm),
a muimum exposure duration of 10 s prOVides an
adequate hazard emerion for either unintended or
P\lrpose(ul starin, conditions. In tim cue. eye
mO\'cmen15 will provide II natural exposure
limitation eliminating the need for exposure
durations Steater than 10 s, except for unusual
conditions. In special application•• luc;b as
medical instrumentation, even lon,er cxpaoure
durations may apply.

For repetitively pulled lasen, the total exposure
duration, T, of the train of pulla mUlt be
determined. This duration is determined in the
lame mallner as is used for cw lalef expalures
The method for detcrminina the MPEa for
repetitively pulsed luer exposures il liven 10

8.2.2.1 and 8"22.2. For pulK widths less than
I ns, see Note in Section 8.

700 nm <thermal Injury) For wavelenlths leu
than 700 nm. the MPE as calculated OD tbe basis
of ,,-II. also must not uceecl the MPE calculated
for /'Ir seconds when 1It is Ireller than lOs.

For pubc repetition rrequencies greater tban
15 kHz. thc average Irradiance or radiant
exposure (radiance or integrated radiance) of the
pulse train shall not exceed the MPE (al livcn in
8"2) for a smale pulse equal in duration to the
pulse train duration, T

For wavclenlths between 400 and 700 Am, the
aversion response time. 0.25 s. may be used unless
purpoiCful staring Into the beam is intended or
anticipated For wavelen,ths greater than
700 nm, 10 s may be used as the eltposure
duration unless purposeful starina into the beam
15 Intended or antlcipaled.

fl.J MPE for Ext"*d-Souru Viewilli. MPE
values for ocular exposure to extended sources for
single pullCS or eXpalures are liven in Table 6.
All values are specified at tbe cornea. (See 8.5
for special qualificatiOll5 and use; see alao Fip. S,
6. and 7'> For multiple pulse lasers or upClIUrea.
the MPE is determined usin, tbe eXpoIurc time of
the pulse train duration. T

8.~ MPE for Skill Ex,..... to • ....., ....
MPE values for skin cxposure to a later bealll are
given in Table 7. These levels are for worst-case
conditions and arc based on the best available
information

1.2.2.1 Re..... Ex,...,.. Ultnriold OJ!
to ,. lUlU - S,.eIaI C.....ndoa For
repeated exposures, the exposure dose is addllive
over a 24·hour period. regardless of tbe repetition
rate. The MPE for any 24-hour period should be
reduced by a factor of 2.5 times relative lO the
sin.le·pulse MPE if exposures on succcedinS days
are expected"

1.2.1.1 R...... Ext ..... VIIIMe (400 to
7......... hIIl"U'fJIIII (>781-.). Both !Canned
ClIJ IHers and repetitively pulled luen atn
produce repetitively pulsed uposure conditions.
The MPE per pulse for repetitively pulsed
intrabeam viewina is II-II. tima the MPE for a
sinlle pulse eXpoIure where II is the number of
pulst5 found from the product of the prf and the
cxposure duration (T) 115 defined in 8.2"2 (See

Fi'llre 12 for a sraphical rcprelentation of rJ -11'J
This MPE applies to all wavelOlllths ,reater than

28

58 39\1d

8.... 1 MPE for Skla, Repeated Ex.... For
repetitive-pulsed lasen the MPEs for skin
exposure arc applied as follows: Exposure of the
skin shan not exceed the MPE baaed uJX)n a
sinlle-pulse exposure, and the averale irradiance
of tbe plllK train shall not exceed tbe MPE
applK:able for the total pulse train. duration T.
(Sec 8.5 for special qualifications and uses.)

8.4.2 WatelentO- Creal.. thaD I.~ ••. For
beam cross-sectional areas betwccn )00 cm2 and
1000 cm2, the MPE for cx~urc durations
exeeedin. 10 sis 10,OOOlA, mW/cm1, where A,
IS the area of tbe exposed skin in cm2. For
eJlpoaed skin areas exceedina 1000 cm2, tbe MPE
II 10 mW/c:m2

a ==
1.5 s,ecaaa Q-Ulcado.l - IaIrareIL Available
data is not sllftkient to dcfine ....avelenlth a.\
correctiODJ relative to 1.06 ~m over tbe entire ..

;f infrared rati.c 0.4 I'm to 1 mm>. At J.S4 I'm.



• (5) Gases of different Categones (lOllICS. corro
si\'e$. flammable.oxidiurs. inellS. high pressun:. and
cryogenics) not stored separately m lIICCXlI'dance with
OSHA and Compressed Gas Asso:ialion requut
menLS.

.... _,"" _. J. "l

.-.MERlC'J'. NAnON AL STANDARD Z136.1·1993

1.11 Wasil: DLsposal. ~r wlSrt disposal of can·
wniJwed laser-related material. such as Due and
smote filtel"S. organic dyes. and solvent solutions
shall be handled In conformance with appopriare
locaL stale. an<J federal guidelines.

•

7.a LlNr Dyes. Laser dyes are compl~ nuorescent
orgll1ic: compounds which, when in solution with cer·
Lain solvenu. fonn a lasing medium for dye la.sers
Certain dyes ~ hish1y toxic or an:illOleruc. Sl1\ce
these dyes frequently~ ID be changed. SJ'X'=~J care
must be Iaken ....hen handling. preparing solutions.
and operannl dye lasers. A MSDS for dy~ com·
pounds shall be available ID aU aptrOpl'ialC work.ers

The I1SC of dimethylsulfoxide (DMSO) as a solvent
for c)'lftinc dyes in dye 1asc:rS should be discontinued
if possible. DMSO aids in the U1UlspDft of dy~ JRIO

the skin. If another solvent cannot be round. low per.
meability Sloves should be wom by per50Mcl any
lime I siOlation ari5es where contact with lhc solvenl
mayoceur.

Dye Iascn containing 11 least 100 muLiliters of
flammable liquids thall be in confonnance with lhe
provisions of the NFPA (NFPA 30. 4S. and 99),and
the NEe (AnicJeSOO - Hazardous (classified) toea
tions).

U2 CoofiniDg Space. In many laser system insral·
lations, space IS at a minimum. Confining SJIK'C tan

be 8 problem wheJl working around high vGlllle
equipmem (see the National Elecoic Code. SecIion
110-16). There must be sufficient room for penonncl
10 tum around and maneuver freely. This issue is
compounded wilen more than one [)'PC of IaJer is
being operared &l Ute same time. Whenever lasers or
laser systems are used in confining space. 1aa1
e~ust. mechanical ventilation and respiralOry pro-
tecUon shall be used if LGAC's are presenL

7.13 Ergonomia. Elionomic problems can exile in
Cenain laser operations that can cause unique ann.
hand, and wri.!l deviations. If sucb rcpcuuve devia
tions occur for Ionl periods of time medieaI problems
such as carpal tunnel syndrome can ariJc, The LSO
should be awan: of !.his problem and become ramiliar
wilh approprunt u.ser concrol measures.

:<1

3. Criteria tor Exposures or Eye and SkiD
1!J MedIa.leal Hazards AMariated wirh Robot·
ks. In many induscriaJ applications lasers an:
employed in conjunction ....ith robots. In these situa,
tions, the mechanical safety of the robot installation
must be ~fuUy considered.

MaxImum pennissible exposure (MPE) values are
below known hazardous levels. Exposure 10 levels II

the MPE values given may be unc:omtortlbJe ID vil;"w
or (eel upon &he skin. Thus. it 'is ,ODd pn@ce to
maintain exposure 'evels &5 far below Ihe MPE
values as is practicable.

A limiting apcnlm shall be used for measure.mena or
calculMions with all MPE vaJuea. This limili.., apr
lure is required. because the MPE his been npreaJed
(normalized) relauve to me limiting apeI'Uft IRa.
The limiting IpCnUR is the maximum cln:uw Gel

over which irradiance and nldiant exposure can be
averaged (sec Sections 3 and 9 for selection and
application of the appropriue 1peltW'e).

The irndiance values for !he MPEs in Table S C8 be
7.10 No•• Noise levels from e.enain lasers. such as obcained by diViding the radiant exposure by the
excimer lasers. may be of such incensity that noISe exposure duration. L, in seconds. Val\ICS for che rw:Ii-
carnrol may be necessary. Consult the US Depan am exposure can be obrained by muJtiplyiQ' Lhe irra.
menl of labor, OccupauonaJ Safety and Health Wance by the exposure duration. l, in seconds
Adminislrllion Regulations and !he ACGIH n..Vs (Appendu G JroVldeS reference material on this sub·

Ject}.

-rh:.1' d!f':f!.,~ -+c ~ LfD SGfAA., J ~
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Ln?:JHSt')il:;!H i]\:;!t'i;080G9L9132: I;> T :13f! %6 T!If! / Tfl

A number of accidents have occurred whe~ a worker
has been pinned between a robol ud a confining
object rJMch effecn. The LSO should ensure lha1
.IJJProKhes to prevent these types of ICcidenas are in
pIKe. These Ipproaches may include the use of sur·
flCe interlock m8lS. illlt:rloct.ed light eunains. or
!'!1':rigid waDs and blrriers. The insllUation should
conform 10 reccmmendations conLained in the docu··
Rlenl ANS1/RlA RlS.06-1986 StdNItPd lor b'ldlU
'riD/ Robots dNi RotxJt SYSI~1rU.StJfUy Rtqyj'~mt>f1lJ
or IaIeSt revision thereof
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applicable far a 0.07 s exposW'C. For exposure dW"8
tions longer than 0.7 S, the MPE should be reduced
by a flCtar' 0( 5.4 for wavelengths between 0.4 IU'ld
0.6 IJI'I. and by • flClD\", 1014(0 1-1.} for wavelengths
between 0.6 and 0.7~.

When me' eye is immobilized or ocherwise con
sttained to thal Ute Image on the retina is stabiliuld
and the exposure duration is longer lhan 32 s. both
l.he inuabeam viewing and the extended sourc.c expo
sure arc limited 10 20 C B I/(cm2 sr) averaged over
I.S mrad.

'.4 MPE (or Skin ExPOSUrf to a Laser Bum.
MPE values for skin exposure tD a laser beam ate
given in Table 7. These level, ~ for WQrSl- case
conditions and arc bucd on me bc'Sr available infor
mation.

&•••1 MPE for SkiD. Repeated Es,.ures. For
repetiavely pulsed lase:rs me MPE.s fa skin exposure
~ IPPIied as foUows: ExJ)l.)S\ft of lhe skin shall not
exceed the MPE baed upon a single·pWlt exposure,
and &he averqe inad.iMcc of the pulse nn shall J1O(

exceed &he~ applicable for rhe lOCal PJbe train.
duralion T.

1.4.2 Waveleqtbs Greater tbaa lA pm. For
beam aoss-sectionaJ areas between tOO cm 2 and
1000 em2

• the MPE far exposure dUl'llions excccdiftl
10. is 10.000IA., mW/cm 2

, where A, is the area of
the exposed skin in em 2 . For expmed wn IU"ellS

esueding 1(XX) cm2 . the MPE is lO mW!em 2.

9. Meuuremeab

'.1 Ge.".L The Iuer classificauan llCheme
dacribed in Section 3 is designed 10 minimize the
need for J.uer meauemenu and caJcullliom by the
.p. Generally. such musuremencs _ required
only when manufacuu~'s information is not avail
able:. when the Dr or luer syllCm tIM not been
elaai6ed by the rnanuflClUn:r in~ wim lhe
Fedenl Later Produc:u Pafonnance SWKIard. or
when aJlmIlions 10 a system may have changed ilS
classillalion.

1"he cumulaUve em:r due ro all sources of m.;cUllKy
(boch sysaanllic Iftd SlI.listical), includina human
ClCtors. operating conditions, and inSD'umerual errors.
shall flO( exc:eed ±~. or, if this is flO( possible. the
~l.thallhe swe of the an reuonably wiD pcnnil. 1l
IS Impor'WK (() recocniu thll lTlCISuremenrs

Improperly pc:rtorrned may be wane than no mas"
uremenu. since they may imply a safe condition dill
docs not actually exist. Experience has shown IhIl
meas~menl errors well in excess of 1:20., art com·
mon!y made Illld. often an unidentified.

If mcasurcmenlS an: performed. the lCXumcy of che
mSb'Umenlabon should be IJ"ICeable to national un
dards, either directly lD the NationallnstiblLe of Sci·
ence and Teehno\oJY (NIsn or 10 ocher nnsCer 11III

dards aac:cable 10 NlST. The NlST conducts po
pwns for assistane:e in meeting thc:ae requiremencs.
(see merences}n H4.)

Measuremems should be 811Cmptcd only by pcnonnel
trained or ~perienced in laser rcdmolOlY and
radiomecry. Routine swyey meuuremenlS of a.ers
or laser systems are neither required nor ..visible
when the laser classifications we known and the
appropriate cono:ol measures implemenred.

If • Iuu or la!- . sySM:m is used ouldOon over len,
rIfllcs. where the: uranaintics of propIIIIiDn
lldluence exposures. or~ Ihe beam divCl'lCClCe is
uncenain. measumna'lls may be UlCful.

Measurements shall be made widl !he 1aIer adjuslld.
for maximum outpUr for the intended UJe.

9.1 lanHam ad ExteDded.Source M..re-
1MIIts. Itmeaswemenu or caJeulacions are requited.
distinction shall firsl be made~ innbelm
viewing and el~·sOW'Ce viewing in the 0.4 If)

1.4 IJlIt wavelength ~gion. For the purpose of dais
aandard. an extended source subcc:nds 111 M.le. al1hc:
obIuver's e~ pealer d\an the IIlplar .
a ...... (shown in Fig. 3), across me smallest up....
dimension of Ih.. .Il'Ce as viewed by !he obtetv«.

9.1.1 RHiaDee. The maximum ntdiInce 01 1ft

exlmded SOW'C<:. such as the scauerinl of • Iller
beam &om a diffuse surface. shall be dercrminecl by
measuzemenl The melS1ftmeIU may .y~ OWl'

the apptOpriIle conical field of vie.". defined by \he
quill' subteftSC, alftill, or over a I mm diImetet cir·
cular area. whichever aiYes lhe Iarpr value or radio
ance. In the case of nonQrtifcnt exlClldecl-saurce
profiles. such as !hose resulting from inhomOJellClOUS
barns or '"beX spau.'· Ibe rneaM'eftIeI1t sl\Ill be
laken from the regions or peaCCst radilnee.

9.2.2 IrndlaDce or lUdiaat ExpCllUre.

9.2.1.1 Llmitinl Aperture. Tbe measuremenl
of inadianc:e or l'lIdianr exJJC)SIR shaJl be made widl
InstI'UmenLS mal avenge over citculIr areas defined
by the effective luniting aperture diameterS given in

Lm·jHS\;1)l\;1H Q\;1\;::'i\ v1:00 S551/10/10
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avera,c SAR oUght 00< exceed 0.4 Wlke, several repons indiCAted
that. under certaiJl conditlons, local peat SARs in the extremities

Mapetic field comparison between the RP 1988 stlftdard of the International
Radiation Protection Associaton and the RF 1991 standard of the Institute of
Electrica1 and Electronic Engineers (IEEE) shows that at: 1 MHz:
10 fold rugher limits are found for IEEE than lRPA ror 'occupational' exposure
70 fold higher Jimits are found for rEEE than IRPA for 'general popuJation expOSUfi
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EPA(1986): Federal RegIster Vol 51, No t6 pg 21'3::3, July 30. 1986

AJtpeter, E.S. et al'Study of Health Effects of Shortwave Transmitter Station of
Schwarzenburg, Berne Switzerland,' Unlversltv)f Berne, Institute for Social and
Preventative Medlcme August 1995

Quellet-Hellstrom. R el al "Miscarriages among Female Physical Therapists Who Report
Using Radio- and \.hrc1wave frequency ElectromagnetIc Radiation," American Journal of
Epidemiology, V(1l : <1\ '\Jo lO, 19G3, 775-784

NATO ASI Series (ILJ9S). "Evaluation of Electromagnetic Fields in Biology and
Medicine," in Radiofrequency Radiation Standards Biological Effects, Dosimetry,
Epidemiology, and Public Health Policy, ed. by B Klauenberg and D. En.vin ofBrooks
Air Force Base, and M Grandolfo ofIstituto Superiore di Sanita, Rome, Italy, Plenum
Press, New York, pg. 327-335
"Amplitude Modulated Fields

Biological effects have been observed at RF and MWfields amplitude modulated
at ELF at SAR levels below thresholds for effects ofcontinuous waves. Many of these
effects are the same or similar to effects observedfor ELF electric and magneticfields.
The observed effects are usually fieldfrequency and mtensity specific. tend to occur
within relatively narrow ranges ofboth field parameters, and are dependent on other
physical andphysIOlogical characteristics of the exposed biological system. Many of
these parameters have not heenfu/ly identified and characterized The interaction
mechanisms remam unknown. The scientific literature database is relatively limited in
this area. However, the potential importance of these effects should not be overlooked
for two reasons FirST. the scientific evidence wah respect to health effects ofELFfields
while still inconclusive. IS suggestive ofpossible detrimental effects. Second, until the
recent developments In digital commUniCatIOn, hardly any situations ofhuman exposure
to RF!MWfields deeply amplitude modulated at ELF occurred This situation is going to
change rather rapidl.y With expansion ofwireless digital communication." [page 330)

IRPA (1988): the standard of the Intemationa Radiation Protection Association, App. 1,
Health Physics 46 975-984], Vol 274, pg. 330, 19QC; Plenum Press, New York

IEEE Ref [22] Durney et aI, Radio Frequency DOSImetry Handbook, USAF School of
Aerospace Medicince, Brooks Air Force Base TX 1986

Green, n.R et ai, (1977), "Biological effects of microwaves on the pupae ofTenebrio
molitor, in Symposium on Biological Effects and Measurement of
RadiofrequencylMicrowaves, Proceeding sof a Conference held in RockviHe, Maryland
Feb. 16-18, 1977 HEW Publ.(FDA) 77-8026" pg 25:\-263
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Pickard et at 1() ')" Je!opmental effects of rn ',cowaves on Tenebrio. Influences of
culturing protoce! Td,r carrier frequency in RadIo Science Vol 14, No 65, pg 181-185
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April 1974
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I, Health Physics 4'" ',n5-9841
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1976]
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GHz, by K.C Aller L't al '\iTIA Report 94-306.'\fTI.>\ Dept of Commerce

NTIA (1995) "Butl1mg Penetration Measurements From Low-height Base Stations at 912
MHz, 1920 w-Iz m'"Q90 MHz, hv L Loew et 11. NTIA, Dept of Commerce, NTIA

Report 95-325

Seattle Times, July \ 9. 1996, "Cellular towers go undercover," by Associated Press,
Section D page 1 Fxamples given mclude

- placing transmitters m to church steeples
- inside flag poles,
- 100 foot plastIC and rubber "pine tree".
_ FWT in Fon Worth Texas uses 60 to 100 foot tall fiberglass "palm trees"
- in Washing10n D C concealed transmitters on billboards and in parking garages
because the (ltv has building height restncrions
- "Some stat,· \ are beingpressed 10 leaSt:: their highway Signs. "
- "The Pos!al Service is offering to rent QUi space for transmitters"
- "It's a grea~ idea (to camotlage transmitters), said Walter Johnson, a Chicago
architect, exp'?r1 in historic preservation and a fellow of the American Institute of

Architects rr saves us from a blight on ! he landscape. "

:rn~s, there is.a clear trend of low height transmlttas. Hence. while historical exposures
Indlc~te what IS theorectlcalJy possible and technlcally feasible as far as low exposures,
they lIkely do not ret1~ct what may be typical in urban areas for new transmitters being
installed.

Fed~al Focus (I 995) Federal Focus National Symposium on Wireless Transmission Base
StatIon Facilities: A Tutorial, published in the latter part of 1995 (no date on document),
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symposium was fiHd,:,; 11)' Wireles:; Technology Research, L.L.C (limited liability
company). For cope' I,ontact Fedcal Focus, Inc ) 1Dupont Circle, NW, Washington
DC, 20036. Tel: (:::' '"'q'" ·6368, FiX (202) 939-6969

Davias, N and Griff! D W \ 1989), "Effect of metal-framed spectacles on microwave
radiation hazards to 'he eyes of humans," in Medical and Biological Engineering and
Computing, Maret )\;\) \'0) 27, !;n -197

D'Andrea, J, de Lu' Chapter I I "Behavioral Effects ofElectromagnetic Fields", in
Biological Effects ,j \fedica! ApFlcations of Electromagnetic Energy, ed, OP. Gandhi,
1990, Prentice Hal' "l~\l, York

WHO (1993) Wor c kJ.lth OrgaruLation Environmental Health Criteria #137:
Electromagnetic F-!' .s\ 00 Hz to 00 GHz, Geneva" Jointly published with the
International Radiat1i'n Protection Association

Kues, H, et at (1985 1 Effects of245 GHz ffilcrowaves on primate cornea! endothelium,"
Bioelectromagnetio Vol 6 177-188. This analysis shows among other findings that a
power density of 1(' 11\V/Sq em. in adiating the primate eye, creates a local specific
absorption rate of:~ . wIkg

Kues, H, et al (1992 i'Increased Sensitivity of the Non-Human Primate Eye to Microwave
Radiation Followin8 Opthalmic Drug Treatment," Bioelectromagnetics 13: 379-393
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47
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(3):281-290
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